10/575674 

iAP20Rec'dPSTf?B 11 APK 2» 



« 

WO 2005/039932 iru faW 1 ~ " ~PC17DE2004/002233 

(Original Translation) 



Cleaning Device 

The invention relates to a cleaning device according to the preamble 
of Claim 1 . 

In the use of ultra-hydrophobic coatings, the water automatically rolls 
off, thereby entraining dirt particles. However, if only moist dirt 
particles are present on the coated surface, even with ultra- 
hydrophobic coatings the dirt particles may not run off, but instead 
may remain adherent. Such ultra-hydrophobic coatings are used for 
mirror glass in exterior rear-view mirrors of motor vehicles, for 
headlights, tail lights, or camera lenses, or to cover same, or for 
windshields or tail lights [sic; rear windows] as well as auxiliary brake 
lights. It is not possible to achieve an adequate cleaning action for 
these parts of the motor vehicle. These disadvantages are present not 
only for hydrophobic coatings, but also for conventional surfaces. 

'The object of the invention is to design the generic cleaning device in 
such a way that reliable cleaning is ensured. 

This object is achieved according to the invention by a cleaning device 
of the category-defining type, having the characterizing features of 
Claim 1. 
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As a result of the design according to the invention, the cleaning 
medium emerges as a flat film of liquid which impinges over the 
surface to be cleaned as soon as it emerges from the outlet opening. 
The outlet opening may be very narrow, so that the cleaning medium 
strikes the surface to be cleaned at a high velocity and reliably 
removes even stubborn, deep-seated dirt. The channel allows the 
cleaning medium to be supplied uniformly to the outlet opening. The 
emerging flat film of liquid sweeps away the dirt particles on the 
surface to be cleaned, thereby reliably removing even strongly 
adhering particles. 

It is advantageous for a portion of the surface to be cleaned to be 
adjacent to the channel. This allows optimum cleaning of the surface 
up to the edge thereof. The cleaning device preferably is connected to 
the washing system present in the motor vehicle. The cleaning device 
has a simple construction and a cost-effective design. 

Further features of the invention result from the additional claims, the 
description, and the drawings. 

The invention is described in greater detail below with reference to two 
exemplary embodiments illustrated in the drawings, which show the 
following: 

Figure 1 shows a front view of a portion of an external rear-view 
mirror of a motor vehicle having a device according to the 
invention; 

Figure 2 shows an illustration corresponding to Figure 1 with a 
second embodiment of the device according to the 
invention; 



Figure 3 



shows a section along the line Ill-Ill in Figure 1; 
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Figure 4 shows detail IV in Figure 3, in an enlarged illustration; 

Figure 5 shows a front view according to arrow V in Figure 1 ; and 

Figure 6 shows a further device according to the invention in an 
illustration according to Figure 4. 

Figure 1 shows a portion of an external rear-view mirror 1 having a 
cleaning device 2 provided in a corner region of a mirror glass holder 
3. The mirror glass holder supports in a known manner a mirror glass 
4 having a hydrophobic coating. The mirror glass holder 3 is 
accommodated in a mirror housing (not illustrated) which is attached 
to the vehicle by means of a mirror mounting bracket. The mirror 
housing is able to swivel with respect to the mirror mounting bracket in 
both the direction of travel of the vehicle and the opposite direction 
thereto. For the two swivel directions, one swivel axis may be provided 
for each direction (double-axis mirror), or only one swivel axis (single- 
axis mirror) may be provided. It is advantageous for the mirror head to 
be able to swivel in the parked position as well. 

The mirror head may accommodate heating devices for heating the 
mirror glass 4 for a nozzle 5, to be described below, in the cleaning 
device 2, at least one ambient light, a repeating directional indicator 
light, at least one speaker, a GPS module, a drive for the motorized 
adjustment of the mirror glass holder 3, an antenna, a camera, and the 
like. These built-in elements may be provided in any given 
combination or also singly, depending on the requirements of the 
vehicle manufacturer. 

An ambient light, a speaker, and the like may be housed in the mirror 
mounting bracket. These built-in elements as well may be provided 
singly or in any given combination. 
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The cleaning device 2 has a nozzle 5 and a connector 6 for a cleaning 
medium, preferably water. The connector 6 is connected to a supply 
container for the cleaning medium via a line (not illustrated). The 
supply container may be the container for the window and/or headlight 
washing system. However, a separate supply container may also be 
provided which is installed at a suitable location in the vehicle. 

The cleaning medium, which is to be applied to the mirror glass 4 to be 
cleaned via the cleaning device 2, is supplied under pressure from the 
supply container to the connector 6 by means of a pump (not 
illustrated) or a controllable multiway valve. The nozzle 5 and the 
connector 6 together with the mirror glass holder 3 may be 
manufactured in one piece from an appropriate plastic. The connector 
6 is situated behind the mirror glass holder 3, thus enabling the line for 
supplying the cleaning medium to be connected in a concealed 
manner. To ensure a secure seating for the line, the free end 8 of the 
connector 6 has a conically expanded design in the direction of 
insertion of the line. 

In the embodiment according to Figure 1, the nozzle 5 for the cleaning 
device 2 is situated in the corner region of the mirror glass 4. The 
nozzle 5 extends over an angular region of approximately 90°, and 
with its wall 9 overlaps the mirror glass 4. According to Figure 1 , the 
nozzle is curved with respect to the mirror edge on which it is 
provided. The wall 9 runs parallel to and at a small distance from the 
top side 4' of the mirror glass 4, and makes a right-angle transition to a 
side wall 10 which in turn perpendicularly adjoins the edge 11 of the 
mirror glass holder 3. The side wall 10 is separated by a distance from 
the edge 12 of the mirror glass 4. The walls 9 and 10 of the cleaning 
device 2 extend over an angular range of approximately 90°. 
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The exposed edge 13 of the wall 9 is slightly curved in the direction of 
the mirror glass 4, and has a flat end face 14 which is parallel to the 
top side 4* of the mirror glass 4 and together with same forms an 
oblong channel 23 which extends over an angular range of 
approximately 90°. The depth of the channel is approximately a 
multiple larger than the height thereof. The end-face channel opening 
forms a narrow, essentially rectangular nozzle opening 15 through 
which the cleaning medium emerges from the nozzle 5 under 
sufficiently high pressure. Since the nozzle opening 15 extends over 
an angular range, the cleaning medium emerges not in the form of a 
jet, but instead as a flat film of liquid, whereby the dirt particles on the 
surface 4' of the mirror glass 4 are impinged on by the cleaning 
medium over the entire surface to be cleaned, and are outwardly 
swept away to the edges of the mirror by the nozzle 5. Optimum 
cleaning of the mirror glass is thereby achieved in a simple manner. 
The distance between the end face 14 and the top side 4' of the mirror 
glass is a multiple smaller than the depth of the channel 23, but is 
significantly less than the length of the nozzle edge 9 or the nozzle 
opening 15. In the front view (arrow P in Figure 1), the channel 23 has 
a rectangular contour and advantageously extends over the entire 
circumferential region of the nozzle 5. 

The cleaning medium supplied via the connector 6 first passes into a 
distribution chamber 16 which is externally bordered by the walls 9, 10 
of the nozzle 5 and is internally bordered by the edges 11, 12 of the 
mirror glass 4 and the mirror glass holder 3. As shown in Figure 1, the 
distribution chamber 16 is bordered on its end face region by end walls 
17, 18 which are designed as one piece together with the walls 9, 10 
and the mirror glass holder 3, and which form the side boundaries of 
the channel 23. 
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Since the visible side 4* of the mirror glass 4 is adjacent to the channel 
23 and the nozzle opening 15 on one side, the cleaning medium 
reaches the mirror glass 4 directly. Even the surface portion of the 
mirror glass 4 beneath the wall 9 is easily impacted by the cleaning 
medium. 

Adjoining the end face 14 or the channel 23, the interior 19 of the 
distribution chamber 16 is outwardly offset, thereby forming a step and 
a contiguous expanded space 24 which is part of the distribution 
chamber 16. However, in the direction transverse to the direction of 
flow of the cleaning medium the space 24 has a smaller extension 
than the remainder of the distribution chamber 16 (Figure 4). This 
assists in effective cleaning, since the flow velocity of the cleaning 
medium is increased as a result of the cross-sectional constriction 
upstream from the nozzle opening 15 or upstream from the channel 
23. 

In principle, the cleaning device 2 may be provided at any of the 
corners of the mirror glass 4. It is also possible to provide one cleaning 
device 2 at each of two, three, or all four corners of the mirror glass 4. 

The embodiment according to Figure 2 differs from the previous 
exemplary embodiment in that the cleaning device 2a extends over a 
considerably greater length. The cleaning device runs from the corner 
region 7 over the outer side edge 20 and the upper longitudinal edge 
21, almost to the inner side edge 22 of the mirror glass 4. For 
supplying the cleaning medium the connector is provided at a suitable 
location on the cleaning device 2a, and in other respects has the same 
design as in the previous exemplary embodiment. 

Such a long cleaning device 2, 2a may be divided into two or more 
chambers, each of which is associated with a connection. The 
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cleaning medium then emerges from each of the nozzle openings in 
the chambers in a flat manner, so that the mirror glass 4 is impinged 
on over its entire surface and dirt particles thereon are swept away. 

The cleaning device 2, 2a may also be provided on the mirror 
mounting bracket (not illustrated) for the external rear-view mirror. The 
cleaning device is positioned so that the cleaning medium strikes the 
side window of the motor vehicle. The nozzle opening once again has 
a slotted shape so that the cleaning medium emerges as a flat film of 
liquid. 

As shown in Figure 6, the cleaning device 2b may also be a separate 
unit or a built-in module which is attached at the mounting location, for 
example by gluing, clipping, plugging in, or the like. In this case, the 
glass support plate 3b is attached by its angled edge 25 in a groove 26 
in the device 2b. The groove 26 is situated in a relatively thick-walled 
transitional segment 27 between the nozzle 5b and the water 
connector 6b, which has essentially the same design as in Figure 1. In 
contrast to the two previous exemplary embodiments, the channel 23b 
is bordered by two flat, parallel end faces 14b and 28 which are a 
component of the nozzle 5b. The end face 28 of the channel 23b lies 
in the same plane as the top side 4' of the mirror glass 4. As soon as 
the cleaning medium emerges from the slot-shaped nozzle opening 
15b, it reaches the top side 4' of the mirror glass. Because of the slot- 
shaped design, as in the previous embodiments the cleaning liquid 
emerges as a thin film of liquid over the length of the nozzle opening 
15b. 

The end face 28 and the top side 4' of the mirror glass directly adjoin 
one another, so that the cleaning medium reaches the top side 4' of 
the mirror glass without difficulty. To achieve a clean connection of the 
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end face 28 of the nozzle 5b to the top side 4' of the mirror glass, the 
end face adjoins a connecting side 29 of the nozzle 5b at an acute 
angle. 

The same as for the previous embodiments, the flat film of liquid 
sweeps away the dirt particles on the top side 4' of the mirror glass, so 
that even firmly adhering particles are reliably dislodged. 

The space 24b, which is at a higher level than the channel 23b, 
adjoins the channel 23b and has the same design as in the previous 
exemplary embodiments. 

The nozzle 5b in other respects has the same design as the nozzles 
described according to Figures 1 through 5. The cleaning device 2b 
may extend over an angular range of 90°, for example, according to 
Figure 1 . However, the cleaning device may also extend over a longer 
edge region of the mirror glass 4, as described by way of example with 
reference to Figure 2. 

The cleaning device 2, 2a, 2b may also be provided as an integrated 
or separated component of the headlights, tail lights, camera lenses, 
windshield, back window, or auxiliary brake lights of vehicles. Of 
course, multiple cleaning devices may be provided on the vehicle to 
clean various parts thereof. 

The pump or the multiway valve may be manually switched on and off. 
It is also possible to actuate the pump or the multiway valve by means 
of the signal from a sensor which measures the degree of soiling on 
the surface to be cleaned and emits a switching signal when a 
specified degree of soiling is exceeded. In this manner the surface is 
automatically cleaned. 
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The surfaces to be cleaned may be provided with a hydrophobic or 
ultra-hydrophobic coating. However, the cleaning device 2, 2a, 2b may 
also be used for surfaces which do not have such a coating. 



